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(54) NONAQUEOUS ELECTROLYTE AND LITHIUM SECONDARY CELL USING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a lithium secondary cell 
having excellent cell characteristics such as cycle characteristics of 
the cell, electric capacity, and preservation characteristics. 
SOLUTION: In a non-aqueous electrolyte in which the electrolyte is 
dissolved in a non-aqueous solvent, the non-aqueous electrolyte 
contains a disulfon acid ester derivative expressed with formula (1), 
and the lithium secondary cell uses the non-aqueous electrolyte. In 
the formula, X has at least one 1-4C alkyl group as a side chain, and 
shows 2-6C alkylene group as a main chain. Moreover, R shows 1- 
6C alkyl group. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiners decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAAgsac4_5DA41 331 3071 P... 2005/06/21 



<l9)B*BtMFtf (JP) (12) ^ ffl <jgf ^ ^ (A) (ll)tf*ffl«aw#^ 

#582001-313071 
(P2001-313071A) 

(43)&H H ¥ritl3<Ell Jj 9 B (2001. 11. 9) 

(51) Into.' «9J«B# FI f-73-h*(##) 

HOIM 10/40 H0 1M 10/40 A 5H0 2 9 



*»3R «*«<0«2 OL (* 5 H) 



(21)fflR## 


&H2000- 126932C P2000- 126932) 


(7DHJBA 


000000206 










(22)tt)KB 


¥l£l2*MJ!27 8(2000.4.27) 










(72)»9i# 


«- 








OlP«mS*^/h*1978«flfi©10 ^15 














(72)»W# 










UJP»^K*^/h*1978»ifiO10 














(72)5891# 










iiinj*^m*^**i978#a&c!>io 



















(54) bbw©^] ^wwaER^-en^fflVifcu^^Az^m 



(57) 

i<ti ] 




en 



(sfrK LX'J?%< b b 1 o^i^Sc l ~ 



!(2) 001-313071 (P200 1-Sm 



ati] 




\ 



" (I) 
X«. ««kL"r^=Sr<fc«>looiW)»l- 
4<0T/Wf/i*6fctf U ±&a<ls^&2~6T'£>&7vi' 

V*T, BSMcWJ^+fcTEHR* ( I ) 
Hfc2] 



(I) 



(*t», Xli, Uftfc LT^&< 1 l> 1 oo^f* 1 ~ 

4w;i^/i^£*ru ±«MK*R2~6'C**77i' 
[00 0 1] 
[00 02] 

S*UCfc»M*fc:. LiCoO,$rif*>y-*-»7A»&« 

— »K*-h (EC), 7oti/y*-#*-b (PC) 
[00 03] 



£6. +Tfc, BW**«v*PCIi % (gist 

[0004] *9HHI* . fiffiEOJ: 3 * U ^ ~<xm«! 

•7 AZ<^m^*l«-f-S £ fc 5: i Wfc-TS . 
[0005] 

»?M* { ?§ftl$tT.TV^^*m»?^lwfcv^T. MOT* 
«+fcTEHR* ( I ) 

[0006] 

[ft3] 

,o 




(i) 

xii, WmtLX'Jt'%<bl>im83m.l'^ 
*l^*£*rf. Rli. {IS«ai~6<07/K/l' 

&iiZixxuzzbzmi£?&ft7msmi l m-r&. 

[0007] ttz. IE®. fttttt J:tftM4§ 

< i ) 

[0008] 
[<fc4] 




(I) 

4or;wdf/m^*t. ±0(*^«JS2~6T'fcsr;p 

[ooo9] wm*iztsiizti&mz-m3£ (dt 
nwch&Btmmmmx-mmTtzti* ^mimm 



! (3) 001-313071 (P200 1-ES7 1 



b%t t>tl&. 
[00 10] 

{%pm$m.<mm ^ymmzimmmm^nx^ 
*«w»»c**$*i*«aiEHR3S ( i ) rmnhiSA 

ym. x.+)v^i-v>m^ tumiv^w^ 

bv^^y^. l.i, 3-bVx^juhVXj-isy 
1 -7nt;l.-2-xf;Ph';p(f l/^i, 1 

i-^f-;ix<^^^f-^>-s. 

3-^)V^.y9^vym. \ 
^vym. 2-^f-jv^^^i'Uym. 3-x+tv 

^*V'*1-)sy&%t'cr>£o%±M<7)*1-UymW2'-' 

6 x\ n3® t Lx&% <ti>i mmm. i ~4 

OTtU^H&tt-t&ZktWtLW ZOm. 4M$L 

turn. 4v7*ju&. 4v^y^)\&<n£ottimx' 

8i~60T;Mr/usa*#aL^. r/M-zi^i-f yr 

[00113 KfiB-JK^ ( I ) ?$kZtiZzSX/U*yWt 
?vzi-)Vi;xfy7.)Vfr*-b cx=*^/px^y 

CX^f-^x^lvyg, , R=n-7ne;H) . T 

xfuyi^ . R=n-r^-;i^D , l. 2-f9y s J 
*—JUzSXfyAJl>**—b CX=x^xf-l^>-£ v 
R=*f-/l^s;K l. 3-79*y i J-*—lW*9'y*fr 
CX=1 -^f^b'J^fi/yS, R=*^ 
£h 2-^^-2, 4-^.y^^^-;p^^y 
x/W5fc*-MX=l. l. 3-hU^^-;uhi;^f-i^ 
ym. R=*i-jum , 3-^^-1. 
iHt—A&* 9 yW4- h C X = 3 - * y * 
.xf-i^yg. R=^f-;uSD „ 2-x^/p-i, 3 
^y^r-yl^^y;^**-^ CX=i-7-ntr 
iu-2-x.^jUbV^^ym. R=xi-)vm^ . 
&mf btii. ffiCHK^ ( I ) iz&Vh2m 

&<o®% m—<r> RZ1i~r& ifwfc yix^ y-jv 
mm##imiz&mztiz>. 
[00123 mi-ma. < i ) x-m^tit'jx/^ym 



oi~5oms%. nizo. i~~2on&.%(r>mmti { K 
[00131 *mrcimzti&ibmmk txi*. « 

tmm&i&b LXii. Mttt. xfi/y*-^-h 
(ec). rneuy*-^-h (pc) % yf-i^y 
(BO zwmztr-x^-bmtfim 
izmfhtiz. zi\h(vmmm®mt. -mmx-mm 
LTfc <t < . ti-mmmMA-arfritx ®>m lt t> i 

[00 143 <£ffi&*§&fc Wlxtf . iS***?* 

(DMC) s ^f;l,xf;^-^^-h (M 
EC), x*x^-/t^-;i<*-h (DEC) ^ri:'^)®(^ 

tHD75y, 1. A-V***TV. 1. 2-^Vhdf 

^x^y,. i, 2-v : xhdfv-x^y. l. 2-^'rh 
dfxx^y^rifcox-x/MS. r-7fn?^ hy&if 

tf* y&.x t'^xxf^ . ^ f;WA7 S 

-mmx'mmLxi>£<. & tz-mmvjjd&^^x 
miLxi>^\ mwmmt&sssmbii^M 
tii£mizMm2td&x.&i>itxmm2tih. =5rfc. Htne 

IffiK: ffilNrJfiffiHE) T'S^l : 9-4 : 1, »*t<« 

1 : 4~7 : 3 COWfeX'imZtlZ . 

[00 1 53 #S&HJJT'<£ffl$*x61gJ»Si: LT(i. «i 
Li PF 6s L i BF 4 . LiCIO,, L i N (S 
OjCF 3 ) 2 , L i N (S0 2 C 2 F 5 ) 2 , LiC ( SO z 
CF 3 ) 3 . LiPF, (CF 3 ) 2 . LiPF 3 (C 2 F 5 ) 
3 . L i PF 3 (CF 3 ) 3 . LiPF, ( i s o-C 
3 F 7 ) 2s Li PF 5 ( i so-CjF,) %ftfmft>tl 

z-Kh nwrnmi , -mmx'&m lx t «fc < . ~m 
mjLm*&*>itxmmLxt>^\ ztih^mMn. 
mzmmmmzmfto. i-3m. utL<no. 5 
^1. 5M<?>wimx'®Mztixti>mzti&. 
[00163 *mi<?>wm!&. mm. muconsim 

ft?Ls ffie^ ( 1 ) ti?ii4y'xwyixxf;Pi 

mftzmm-th z\ t tzx mhtii . 

[001 73 *^oH»?B[«. U ^*7A-#^rffi<7)« 

[00183 mta. lEmttn UEmmwst) t lxh 

=m*/>K vytfy. -'/^K ;ni. ^fcitr^'-h 

t v rtJ*b<nm.ttmwi!mw®m%tih . z<dx a 
%n&&mwnvifabvxi*. mta. Licoo 2 , l 



!(4) 001-313071 (P20 0 1-"n7 1 



iMnA- LiNi OitcZtfmf $>tL&. 

[0019] jEfftt, mi^mmmir^uyyy 

7/^Dlfl/>- (PTFE) s ^oy yit^—vfy 
( P VD F ) Kt'co&mMtimLXlE&Smk Lte 

5 o-c-2 5 ox;fmnm.x'2ftmmmmg.TX'iju&; 
C0 0 2 0] nmtffiaMb tx\±. vf7J»&m. v+ 

flJK^flfflStL*. *S7ffi (002) OffifSIRg 

(d 0 0 2 )#O. 335~0. 340nm(t^- 

ztwm u\ ^*r^± ^ is«5ietmttx 

f i/yrnei/yyiy^-^j?- (epdm) „ ^ 
Drh Uy ( PTFE ) , jKU7yfcf 

ttxmmztiz,. 

[0021] v^j*-<mm<vmmimzmfezti& 

Ztf-MkLxmfbtih. -&*U-?bLXli 
[00 22] 

immm mz. mmm&xvimmzmfx . #?&bj§ 
3U60IJ1 

CWIffi^WH) EC : PC : DEC (^SJt) =2 
0:10:7 Oaft*£gK£MHU £*tf=L i P F 6 
£ 1 MoaUJttc* & J: a (cSff LXWMmmSk Lfc 
HK^^*ylx^f/« (ttUN) fcl, 

1. omi%b%Z>£o\,z1mLtz. 

[0023] tv*vj*-<k^?>imi$£Tfmmm 
vmfe) Licoo 2 (jEmmm) *8on&%. r 

t-'jfy <*s*#j) s- 1 ons%cv&<&xig&L. z 

LTT/us raited L*. *«o&. ;*i£«a»u in 

9om*%. !if'j77«fzijfy (umm) & i os 



±fe<^1ia?fti£:&A$-£T3>r >^fi 
(it@2 0mm. Jf$3. 2mm ) Zfm l>tz. 
-fyma&SrfflVVC, M«a (20'C) T, 0. 8mAOJg 
*S£«ET\ i&itHff4. 2VaT*5B*IStfEmU & 
£0. 8mA?)5gmoKT. j&lt«ff2. 7V£Tlfcm 

u z<7>itmi&*i&*)mvK. mmmmm&i^ im 

LiPF 6 +EC: PC: DEC (^MJt) =2 : 

i : 7**»s (muxmu t Lxm^rz^ am 

Ml) b inmmx'$> 0 . 5 01M ?/M&z>H«!#tt£ 
»«gfiti*NMi 9 2.2 %T'£> -5 . * , •Kia^Ftt 

£^ 1 iC7jr3\ 
[0 0 24] HMWI2 

LX 1 . 0S*%ffiffl L,fc<JjW±0SSfc« 1 b ISJ 

1. 6%x-$>^tz. ^^ynmcoimzkft&xv'mm 

[0 0 2 5] HJ60IJ3 

aSSDMfcLT. 1, 2-y^>'^-;l'>'*^^>'^* 

miiZMLxi. omm.%mmi>t:&jmmmMi bm& 
izwmmzmmLxaj y^mztmL. 50^^ 
flw>wfi»tt* «sg t t i ^ , imm&Mffimt 9 

1. 4%T*ofc. 3-Yvm?fi<7)^$S^#^J;^?a# 
ttS-^ 1 tc^-f-. 
[0026] HMWI4 

iWJfcLT, 1, 3-y^yy«^^yx;^ 
0^-f ^/HawWft1*tt*«« Lfc k - ^ . tm®mm 

[0 02 7] HSS0I5 

tztt lx 0 . 2 ms%{$ffl j^iHiSM 1 k mmz 
wmzmmLxaj y^mtimL. sot^^ 

2%xbiti. x4ywtonm&m&zvfmm& 
& i tc^T. 

[0 0 28] m*M6 

mmbLX. 7x3Wy-?va-)Vi?x?yxiV** 



!(5) 001-313071 (P200 1-*rf 



tztttx i om&%mmLtzmHtm&mi tmmzm 

[00 29] JtKflll 

EC : PC : DEC m&it) =2:1: 7<^M<i§& 
£f8SgU ClfUrrL i PFeSrlMOifUgfc&Sidl;: 

vwmmtzmiizTik-?. 



[003 0] mMMi 

nwmittLx. ^fm®izKz.x/3gm®z®.m 

mzHLx 2 . omSi%mm Ltzizfrummm 1 1 mm 
izmmmzMstLxx-ommzimt. 50^?^ 

1 izm't. 

[0031] mmM8 

JEmmintLX. L iCo0 2 l;:fU.TLiMn 2 04 

$rm^?K{c*fL-C3. 0**%^fflL/c{J*>{SIU6 
^J7t|pI«tcS»?gSrlii8bT3^>-S?i!li£rf^L. 5 

nmiz9 1 . 9%x-b^tz> n * 

lX«?fi^14$rai^-r. 
[0032] 

[m] 





mm jftd m *a m 

i i 


1 j VffigtlJKCMJt) 

wt%| 


ttm 


011 




! 1M LiPF 6 
1,0 | EC/PC/DEC=2/1/7 




0Q2 




j IMLiPF, 

j EC/PC/DEC=2/1/7 


91.6 


SlfiS 


L,Co0l i*ttl^^>x;u**-K 


j 1MUPF, 

I EC/PC/DEC=2/1/7 


91.4 


mm 

«4 


L,Co ° 2 ! mtf 


! IMLiPFe 

] EC/PC/DEC=2/1/7 


91.7 


*M> 

015 




! 1M LiPF 5 

02 i EC/PC/DEC=2/1/7 


902 


m 




j 1M LiPF. 

j EC/PC/DEC=2/1/7 


89.4 


a.n 
<sn 


uooo *j«*^ L 


i 1MUPF, 

I EC/PC/DEC=2/1/7 


82.4 


S3 


UQo0 UabnewfJa-* 


9n ! 1MLIPF, 

' ! EC/PC/DEC=2/1/7 


92.3 


H3 




30 I 1MLiPF e 

°' u 1 EC/PC/DEC=2/1/7 


91.9 



[ o o 3 3 ] *mii±mj&<vmfom£.mfezti 



mmzi>mmzti&. 

[0034] 



(72)^BJ# £ft «^ F^-A(##) 5H029 AJ03 AJ04 AJ05 AK03 AL06 

lilPm^gPT!T^^:/h$1978#tfi<7)10 ^gf5 AL07 AL12 AM02 AM03 AM04 

«^»3^^a^gS^S^;l^X*rt AM05 AM07 BJ02 BJ03 BJ12 

HJ02 



